Introduction
HPV testing. Patients with conservative arm were operated by colposcopy if ASC-US persisted or more in subsequent 12 months Pap smear follow up. This was slightly different to previous ASCCP guideline that the triage of management ASC-US was immediate colposcopy, HPV testing and repeat Pap smear at 6 month interval (Thomas et al., 2006) . The sensitivity and specificity of repeat Pap smear for ASC-US were only 15 and 93 percent while the sensitivity and specificity of directed colposcopic biopsy were 80 and 80 percent (Zarchi et al., 2011) . Thus, directed colposcopic biopsy remained a better way for high grade lesion detection. Conservative arm can reduce colposcopic referral rate but delay the needed diagnosis and treatment.
The aim of study was to identify the risk factors of persisted abnormal Pap smear after ASC-US so that immediate colposcopy could be recommended in high risk cases.
Materials and Methods
This was a retrospective study approved by the Ethic Committee of Prapokklao Hospital. All participants with ASC-US Pap smear from gynaecology clinic of Prapokklao Hospital, Chanthaburi, Thailand between January 2008 and December 2013 were recruited in this study.
Exclusion criteria were participants with previous abnormal Pap smear, post-hysterectomy or pregnant women.
Data were collected from medical records included age, occupation, residential location, menopausal status, family planning method, sexual behavior, type of cervical cytology screening and histopathology from colposcopic directed biopsy.
Routine protocol from management of ASC-US was followed according to current ASCCP guideline (Massad et al., 2012) . The management was composed of HPV testing arm and conservative arm. HPV arm was managed by colposcopic examination in case of ASC-US with high risk HPV test positive. Conservative arm was operated by colposcopy in case of persisted ASC-US or more in subsequent Pap smear at 12 months follow-up periods. Conservative arm was used for general practice, while HPV testing still too expansive to routine used in this institute.
Women who had abnormal Pap smear in subsequent test were appointed to undergo colposcopic directed biopsy by gynaecologic oncologist expert. Cervical specimens were sent to be processed 
Results
Five hundred and three women with ASC-US Pap smears were included in this study. Average of age was 38.4+11.4 years (15-88 years). One sixth of cases in this study were nulliparous. Daily workers, housewives, merchants, civil servants, business employees, daily orchard labors and sex workers were 40.4, 23.7, 10.7, 8.7, 8 .5 and 8 percent, respectively. Most of cases were Thai and of Buddhist religion.
One hundred and thirty eight cases (27.4%) were missing from their subsequent Pap smear appointment. Three quarter (280/365) of cases who had undergone Pap smear as scheduled had negative for intraepithelial lesion or malignancy (NILM) in their cytological report. Remaining 85 cases had abnormal cytological report (ASC-US or more) and were further scheduled for colposcopic examination. Table 1 showed baseline characteristics of all participants. There were not significantly different of baseline characteristics between loss group and follow up group except postpartum status (p value < 0.05).
The characteristics of participants in colposcopic study needed according to follow up protocol of ASC-US at 12 months were shown in Table 2 . Participants with abnormal Pap smear ASC-US, LSIL and HSIL were classified as colposcopic candidates.
Prevalence of abnormal Pap smear at 12 months follow up for ASC-US, LSIL and HSIL patients were 56.5(48/85), 38.8(33/85) and 4.7 (4/85), respectively. There was no invasive cancer found in this investigation. Nearly half of the cases (41/85) did not show up for their colposcopic appointment, all of which had ASC-US cytology reports. Correlation of cervical cytology and histopathology from colposcopy result were presented in Table 3 .
Discussion
From current ASCCP guideline (Massad et al., 2012) , ASC-US patients received controversial management status. They could do HPV testing or conservative management (follow up with Pap smear). Meanwhile, immediate colposcopy was a histopathologic diagnostic test. Tatiyachonwiphut et al from Thailand reported the colposcopic diagnosis and cervical histopathology agreement was only 60% (Tatiyachonwiphut et al., 2014) . The colposcopy's cost more out of the pocket expense to the patients and required more sophisticated set up only available in some tertiary care medical facilities. Kececioglu's work from Turkey supported the HPV test rather than immediate colposcopy. HPV testing protocol gave higher CIN2/3 detection rate than immediate colposcopy arm. The total cost, cost per head and cost per CIN 2/3 detection were also higher than immediate colposcopy (Kececioglu et al., 2013) . HPV testing utilized highly sophisticated set up with highest cost and took longer result turnaround time. HPV test has no longer to be cost effective compared to cytology test (Vanni et al., 2010) . Therefore, conservative arm is the most popular choice at our situation due to availability and the cheapest cost for ASC-US management.
There were high percentage of lost Pap smear follow up and subsequent colposcopic appointment (26.4 and 48.2% respectively). Ek-anankul et al. studied first time Pap screening patients in rural area. Those that should receive free Pap smear but never took advantage of the program said they were not paying attention to the free screening because they had no gynecologic symptom (Ekanankul et al., 2009) . They also did not want a stranger to approach their private female parts. From our study, our patients were subjected to their original Pap smear as a scheduled procedure, i.e., post natal Pap screening, or routine walk in. We believed that they did not care to come for a follow up because they had no physical symptom similar to Ek-anankul's finding. Loss of income on the appointment day was not the reason, as salary based and daily hired patients follow up rate showed no statistically significant outcome (data comparison not shown).
Most subsequent Pap smear results (Table 2) in postmenopausal population seem to be normal (NILM and ≥ASC-US at 94.4 and 5.6 percent, respectively) while pre-menopausal group had more significant colposcopic need at one quarter of the population (81.9 and 26.3 percent, respectively). Tokmak et al reported statistically significant higher preinvasive lesions followed by ASC-US Pap smear in pre-menopausal women (Tokmak et al., 2014) . Our finding supported Tokmak's result. As a result when ASC-US result was found in pre-menopausal population in a checkup a colposcopic protocol is highly recommended, while follow up is a preferred recommendation for post-menopausal subjects.
Women with barrier method contraception (condom) had significant lower spontaneous regress to NILM at 62% than those with non-barrier contraception at 82.3% (Table  2 ). This finding supported the previous work of Chih et al, that stated that the condom usage showed no association with reduced risk for CIN (Chih et al., 2013) .
HIV infected women had significantly higher repeat ASC-US finding in their follow up than that of the normal walk in population (33.1 and 18 percent, respectively) in similar manner to other studies as seen in Kodey et al., 2013) . It was known that HIV infected patients was at high risks for abnormal cytology and needed stringent follow up with colposcopy after original ASC-US finding (Duerr et al., 2005; Kodey et al., 2013) . Table 2 showed lesser number of combined oral contraceptive pills (COC) users needed much less subsequent colposcopic procedures compared to nonuser group (7.7 and 25.8 percent, respectively). Chih et al claimed that the duration of COC use was inversely associated with CIN (Chih et al., 2013) . Binesh et al reported no any specific association between COC consumption and abnormal Pap smear (Binesh et al., 2013) . Our finding supported the above literatures.
Leung et al found out that sex workers had higher prevalence of abnormal Pap smear than normal walk in for Pap smear patients (Leung et al., 2013) . In our finding sex workers as a group had no statistically significant outcome when regression or ASC-US at follow up was concerned in line with Leung's finding.
The prevalence of CIN2/3 from colposcopic examination was in Table 3 at 3.3 (12/365) percent. The prevalence CIN2/3 rate from walk in checkup patients with colposcopic arm from Poomtavorn et al was 13.9 percent (Poomtavorn et al., 2011) . Our prevalence was much lower compared to Poomtavorn study because we had high percentage of loss follow up.
Half of conservative management cases (280/503) had negative result in subsequent Pap smear and they had no need to undergo colposcopy. Conservative arm presented reduced colposcopic referral rate at around 55.6 percent. However, 16.9 (85/503) percent were affected by delayed colposcopy for diagnosis and treatment. Even though, CIN2/3 in this study was found only 3.28 percent, we suggested immediate colposcopic examination for patient with pre-menopausal status, HIV infection and non-combined oral contraceptive pills user when ASC-US status was found in walk in patients.
In conclusions, conservative management of ASC-US reduced half of colposcopic referral rate. One sixth of the cases were delayed diagnosis when treated by conservative protocol. Immediate colposcopy should be recommended in case of ASC-US with premenopausal status, HIV infected patient and non-combined oral contraceptive pills user.
